The way spoken language is represented by orthographic structure is thought to influence the cognitive reading mechanism for a language, and therefore language breakdown patterns should reflect this. The present article focuses on two patients, both monolingual native Spanish speakers, who were able to read words but showed great difficulty in reading nonwords. This finding could be attributed to the fact that these patients were reading globally using a lexical route. This pattern of reading behavior is known as phonological dyslexia. It has been argued that lexical reading is not an option for Spanish readers since its orthography is highly regular. Our findings contradict this hypothesis and support the view that cognitive reading mechanisms are universal.
The study of reading behavior of dyslexic patients has been a valuable source of information on the subprocesses involved in normal reading. That reading can be selectively impaired is the strongest evidence in favor of the idea that it is not a unitary process but a collection of subprocesses working concurrently.
The three dyslexic syndromes characterized in the literature -surface, deep, and phonological dyslexia -are far more complex than had been originally thought. However, their description and conceptualization have been very fruitful in providing the hypotheses and models against which new observations can be probed and new models can be developed. On these grounds, several dualroute models of reading have been developed with different degrees of specificity (Coltheart, 1981; Lecours, 1996; Marshall, 1987; Morton & Patterson, 1986; Newcombe & Marshall, 1986; Patterson, Marshall, & Coltheart, 1985) . According to these models, there are at least two routes by which a word can be read: (1) an analytical route, from the visuo-perceptual level to the phonological level, and (2) a global route, from the visual level to the lexical or semantic level . The first route is also known as the phonological assembly route and the second, the lexical access route (Patterson, 1982) . That is, a written word can be read at the lexical level or, if it is regular, at Iribarren et al.: Phonological dyslexia in Spanish the sublexical level (Marshall & Newcombe, 1973; Patterson & Marcel, 1977; Saffran & Marin, 1977; Shallice & Warrington, 1975) .
However, most word recognition models have been developed for languages like English and French, in which the grapheme-to-phoneme correspondence is not always regular and which demand some degree of lexicalization on the part of the reader in order to access the correct pronunciation of words. One question has been puzzling researchers for some time: to what extent does the way spoken language is represented by printed symbols in different languages determine or affect the way reading is acquired and executed by expert readers? That is, do some orthographies favor one or the other reading route? (See, for example, Henderson, 1982; Hung & Tzeng, 1981; Lecours, 1996; Paradis, Hagiwara, & Hildebrandt, 1985; Yin & Butterworth, 1992.) This view has given rise to the so-called orthography depth hypothesis (ODH), which states that shallow orthographies, where the letter-to-phoneme correspondence is very consistent, support a word recognition process through phonological mediation more easily (i.e., the phonological route), whereas deep orthographies, where the letter-tophoneme correspondence depends on context, encourage a reader to access the morphology of the word through its visual structure (i.e., through the lexical route) (Katz & Feldman, 1983; Katz & Frost, 1992; Liberman, Liberman, Mattingly, & Shankweiler, 1980) . Ardila and colleagues (Ardila, 1991; Ardila, Rosselli, & Pinzón, 1989) argued that lexical reading is not an option for Spanish readers since Spanish has a transparent orthography. According to their view, reading in Spanish always entails a phonologically mediated route. These researchers based their claim on three observations: first, Spanish orthography is transparent (i.e., each grapheme always corresponds to one phoneme, yet in some cases the same phoneme can be represented by more than one grapheme); second, in the patients they observed, there was a similar degree of impairment when reading different types of words; and third, in their clinical research, they did not observe the production of semantic paralexias in any of their patients (but see Ferreres & Miravalles, 1995; Ruíz, Ansaldo, & Lecours, 1994) . According to Ardila (1991) , "Reading in English and reading in Spanish are undoubtedly two different cognitive tasks. . . . Psychological models of reading should be adapted and reconsidered in the light of different writing systems" (p. 444). Ardila et al. (1989) claimed that "for Spanish the underlying cognitive operation during reading is to convert graphemes into phonemes" (p. 173). Moreover, they maintained that reading and writing disorders observed in patients with brain lesions are determined by the language of the speaker and not by any intrinsic aspect of the cognitive system. These researchers seemed to support the strongest version of the ODH, which denies that the normal brain ever develops associations between global orthographic patterns and semantics in scripts where spelling-to-sound correspondence is highly regular (Bridgeman, 1987; Turvey, Feldman, & Lukatela, 1984) . Cuetos, Valle-Arroyo, and Suárez (1996) reported a case of phonological dyslexia in Spanish in which there was a dissociation of reading words versus nonwords similar to what has been found for opaque orthographies. These authors argued that their patient was reading lexically due to problems with the blending stage of reading (i.e., the integration of the phonological units into a whole phonological form) rather than with other aspects of the nonlexical route of reading.
In this article, we describe two clear cases of phonological dyslexia in Spanish which feature a marked difference when reading words versus nonwords. We argue that this is possible only if these patients are reading via the lexical route, and we challenge the claim of Ardila and colleagues that lexical reading is not an option in Spanish. We discuss our findings in terms of (a) certain linguistic aspects of Spanish orthography that permit lexicalization, (b) the universality of cognitive processes in reading, and (c) level of reading skills. We also reexamine the ODH with respect to Spanish. We base our testing protocol for Spanish on Lecours's (1996) model for French, since this is a highly specified model with respect to the possible subcomponents in the lexical as well as the sublexical routes (see Figure 1 ).
Phonological dyslexia
Phonological dyslexia has been described as a selective disturbance of reading with more or less preserved oral expression and comprehension; as a disturbance of the phonological reading process and not of the nonphonological or lexical reading process; and as a disturbance at the phonological stage of reading and not at the perceptual or expressive stage of reading. The core symptomatology seems to be the relative preservation of the ability to read words in contrast with a marked inability to read nonwords. Most reading errors in these patients tend to be visual confusions and derivational mistakes. Unlike deep dyslexics, these patients make almost no semantic paralexias, and word orthographic regularity, word category, word frequency, imageability, and length may or may not affect their reading Beauvois, Dérouesné, & Saillant, 1980; Funnell, 1983; Patterson, 1982) . In a review of 16 cases of the syndrome, Sartori, Barry, and Job (1984) observed that there is no apparent relationship between type of aphasia and phonological dyslexia, that there is a great deal of variation between patients' word and nonword reading performances, and that lesion sites vary from patient to patient. In reading words, these patients made mostly derivational errors and visual errors similar to the target, nouns were read better than verbs, and there was no concreteness effect. In nonword reading there were few omissions and some lexicalizations, and the patients produced other visually similar nonwords. Goodall and Phillips (1995) reported a 7-year study of a phonological dyslexic patient who learned to read some nonwords when they were paired with drawings of nonsense objects, but her reading of other nonwords never improved. Dérouesné and Beauvois (1979) found a double dissociation in two patients and suggested that phonological dyslexia could arise due to either problems with graphemic processing or with phonemic processing. In Lecours's model (1996) , the former corresponds to the graphosyllabic encoding process (G5) and the latter, to the graphophonosyllabic encoding process (B12). In another study, Friedman et al. (1993) reported on a patient who showed a pattern of phonological dyslexia when he read words presented visually but not when words were Figure 1. Lecours's (1996) model for reading aloud of words in alphabetic writing systems. Iribarren et al.: Phonological dyslexia in Spanish spelled aloud to him. They suggested that this might be a case of a modalityspecific phonological dyslexia.
We will not examine the question of whether deep dyslexia and phonological dyslexia are two distinct disorders (the former a reflection of right hemisphere reading due to left hemisphere impairment and the latter a reading problem mediated by an impaired left hemisphere) (Coltheart, 1983; Saffran, Bogyo, Schwartz, & Marin 1986) or whether deep dyslexia is a variant of phonological dyslexia (Glosser & Friedman, 1990) . Rather, what concerns us is the fact that both syndromes may be explained in terms of damage to the phonological route of reading with more or less preserved lexical processing. The presence of phonological dyslexia is evidence that a lexical route is being employed when reading.
CASE REPORTS

Case 1
TRP was a monolingual native Spanish speaker. She was 66 years old and righthanded. She finished three years of high school and worked for 18 years as a secretary in a civil court. The patient reported no learning difficulties during school years. At the time of the testing, she was retired. In August 1993, TRP suffered a left-hemisphere CVA in the central middle artery, with right hemiparesis and expressive aphasia. She was hospitalized for 7 days. An EEG test revealed activity in the left hemisphere with altered organization. There was a problem of reactivity and a lack of energy. TRP was diabetic and a heavy smoker.
Neuropsychological examination. TRP wore eyeglasses, but upon confrontation she did not seem to have any visual field defect. Her hearing was intact according to an audiological examination. In a task matching drawings to words and sentences, her recognition of objects was perfect. She presented a mild acalculia but none of the agnosias or the apraxias, including constructional apraxia (ReyOsterrieth Figure Test) . Her attention was normal ("A" Cancellation Test). Her verbal memory was normal for her age and education according to a verbal serial learning curve (Ardila, Rosselli, & Puente, 1994) . At the time of our interviews TRP had recovered completely from any motor impediment, and she was very talkative and sociable.
With respect to her language, TRP mainly demonstrated a word-finding difficulty -that is, anomia (BDAE adaptations for Spanish by García-Albea & Sanchez-Bernardos, 1986) . Apart from that, her speech was fluid, with a good voice quality and intonation. She produced no phonemic paraphrasias when speaking, and her oral comprehension was intact. In a verbal fluency test she scored below normal for her age and education (Ardila et al., 1994) . She was able to recall semantic categories better than words beginning with particular sounds. Her repetition, according to our own test, was intact for syllables, words, and short sentences but was impaired for nonwords and long sentences. Her reading is discussed in detail later; however, it should be noted that the most outstanding symptom was her inability to read nonwords in contrast with her much better performance on real words. Although her handwriting was good, she had dysgraphia and made nonrelated lexical substitutions when writing spontaneously or to dictation.
Case 2
CPG was a monolingual native Spanish speaker of Portuguese descent. He was 42 years old and left-handed. He was a sociologist and worked as a university professor until his last CVA. Suddenly, on the morning of December 28, 1994, he became disoriented, and his language became reduced and dysarthric. He presented generalized weakening, with right hemiparesis; he became somnolent and later lost consciousness. The next day he was hospitalized for 16 days. An embolic CVA and a left hemiplegia were diagnosed. Before his CVA, CPG had had three epileptic attacks (two partial seizures and a generalized seizure). He also suffered from a heart condition and high blood pressure. A CT scan without contrastive substances, performed three days after the stroke, revealed neither infarcted areas nor any hemorrhage.
Neuropsychological examination. CPG had right homonymous hemianopsia, and his eyesight tended to the left. Other eye reflexes were intact. Hearing was also preserved. At the time of our interview, the patient still presented right-side hemiparesis (particularly in his arm), and he used a cane to walk. He had some behavioral problems; at times he was overly friendly, speaking very loudly, and at other times he was depressive and showed some perseverations. His recognition of objects was preserved, as well as his awareness of his condition. However, he presented right digitoagnosia. He did not have any apraxia. His copy of the Rey-Osterrieth Figure was accurate and well-proportioned. His comprehension was preserved for simple and complex commands. His attention was normal according to the "A" Cancellation Test. His verbal memory was normal for his age and education according to a verbal serial learning curve (Ardila et al., 1994) .
According to the BDAE (adapted for Spanish by García-Albea & SanchezBernardos, 1986), CPG was a nonfluent Broca's aphasic. He had great difficulty articulating speech. He spoke in short outbursts and sometimes wrote his answers on the table, particularly numbers such as his date of birth and age. He had great difficulty finding words. He spoke rapidly and loudly. The grammatical complexity of his sentences was limited, and he used some stereotypical expressions. He made very few phonemic paraphrasias. He was able to repeat high-frequency short words and short sentences; however, he had great difficulty repeating low-frequency words, syllables, nonwords, and sentences longer than four words. For a longer sentence, he would give a shorter, ungrammatical semantic equivalent. He showed a phonological dyslexic pattern; his reading behavior is described in detail later. Due to his right arm paresis, his writing was very limited and could not be tested in depth. He was able to copy a few words, but his spontaneous writing and his writing to dictation were severely impaired, even when using his left hand. 
Reading evaluation
The results of the letter identification tests are shown in Table 1 . Lecours (1996) stated that the names of letters are similar to the names of other entities, and that they are the object of particular learning.
Naming of letters (L6).
TRP was able to give 12 (75%) correct responses. When she erred she would give a word that started with the same sound rather than the name of the letter (e.g., [z] → zapato 'shoe', [p] → pipa 'pipe'). There was one omission ([ñ] → no sé 'don't know'). CPG was not able to give any response. He looked at the cards for a long time and then refused to continue.
Allographs discrimination (L9).
This test was designed to see if the patients had problems with visual letter recognition or what Lecours (1996) called the "alphabetic input register." In a series of four letters in different types and styles, the patient was asked to point to the letter that did not belong to the series. Six series were developed for visual similarity and six for phonological similarity. There were 3 quadruplets for training and 12 quadruplets for testing. Each quadruplet was printed on a separate card, and each card was shown separately to the patient. TRP and CPG both received perfect scores on this test, which showed that neither had any problem with visual letter recognition.
Reading aloud of regular words
In another set of tests, the patients were asked to read aloud words written on cards presented in isolation. The words were drawn from different grammatical categories. Frequency was controlled for each category. Frequency indexes were taken from Juilland and Chang-Rodríguez (1964) (compiled for Spanish from Spain), but care was taken to include only those words that were considered by independent judges to be the preferred form in Venezuelan Spanish.
As shown in Table 2 , in both cases we observed a word category effect. TRP read function words best (100%), followed by nouns (90%), adjectives (88%), adverbs (83%), and verbs (55%). CPG read adjectives best (92%), followed by nouns (90%), adverbs (83%), function words (70%), and verbs (20%). Both patients read nouns and adjectives better than verbs. There was a general tendency to read high-frequency words better than low-frequency words, but in most cases this did not reach any level of significance. With respect to nouns, although most errors were committed on abstract words, according to a chi-square test neither frequency nor imageability effects reached any level of significance: χ 2 = .164, n.s., for TRP, and χ 2 = .205, n.s., for CPG.
To test the reading of verbs, Lecours (1996) examined the contrast of reading infinitives versus inflected forms (L5). In our test we chose to test root frequency versus inflection frequency because in Spanish infinitives tend to be low-frequency verb forms. We prepared a list of 40 verbs in the following manner: 10 high-frequency roots with their most frequent inflected variant, 10 highfrequency roots with their least frequent inflected variant, 10 low-frequency roots with their most frequent inflected variant, and 10 low-frequency roots with their least frequent inflected variant. Both patients had great difficulty with inflections when reading verbs. High-frequency roots with high-frequency variants were the easiest to read; however, chi-square tests did not reach any level of significance for either patient.
Kremin (1985) argued that, for surface dyslexics, word length should not produce any effect since these patients read only by grapheme-to-phoneme correspondence from left to right, regardless of word structure. Hence, it has been assumed that, if word length has any effect on patients' reading, it is because some degree of lexicalization or global reading has taken place.
TRP was able to read 100% of the short words but only 65% (13 out of 20) of the long words (65%). However, this difference did not reach any level of significance, χ 2 = 2.125, n.s. On the other hand, CPG read 75% (18) of the short words but only 45% (9) of the long words correctly. In CPG's case, this difference was significant at the p < .02 level, χ 2 = 5.625.
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Reading aloud of irregular words
In Spanish each grapheme always corresponds to the same phoneme; therefore, it is almost impossible to say whether a person reading aloud does it through the lexical or sublexical route, since in both cases the output would be the same. Based on the highly lexicalized rules of stress in Spanish and the borrowing of foreign words into the language, we designed two tests to introduce elements of irregularity into reading aloud. It was predicted that if these words were read with their correct "irregular" pronunciation, it would be because they were being read via the lexical route, whereas if they were given an incorrect but regular reading, it would be because they were being read via the sublexical route. The results are shown in Table 2 .
Reading of words with missing graphic accents. In Spanish the stress pattern for words other than verbs is highly irregular. This information must be supplied in the lexicon. Generally, penultimate stress is unmarked in vowel-final words and final stress is unmarked in consonant-final words; however, this characterization is not sufficient to determine word stress (Harris, 1983) . In order to keep the orthographic representation as close to the pronunciation as possible, the tonic stress was graphically marked in cases where the stress patterns did not follow this rule. Hence, we encountered words like pistola (unmarked) and epís-tola (marked). If we were to erase the graphic accent from marked-stress words, the only way that these words could be read correctly would be if they were lexicalized. In other words, we introduced an irregular element. The prediction was that, for patients who are able to lexicalize, the correct pronunciation of such words should be possible. By contrast, for patients who are not able to lexicalize, they would be expected to regularize the stress of such words, thus giving an incorrect reading (see Iribarren, Jarema, & Lecours, 1996) .
In this task the patients were asked to read aloud 30 words whose graphic accents had been erased: 10 with antepenultimate stress (e.g., esdrújulas), 10 with penultimate stress (e.g., llanas), and 10 with final stress (e.g., agudas). Care was taken not to include words that change meaning according to stress pattern (e.g., público, 'public', publico 'I publish', and publicó 'he/she published'). For this purpose, word selection was compared to the list of such triplets given in Huertas-García (1974) . Words were presented in isolation on separate cards and randomly given to the patient.
TRP read 25 words (83%) correctly; however, she did not make any regularization errors. CPG read 24 words (80%) correctly; he also did not commit any regularization errors.
Reading words of foreign origin. A list of 20 words of foreign origin commonly found in Spanish writing were selected from Huertas-García (1974) and Faitelson-Weiser (1987) . Frequencies were not known because, although these words could be found in Spanish dictionaries, 2 they would be systematically excluded from any statistical study of Spanish. However, care was taken to select words that would not be considered either highly technical or uncommon. The prevailing criteria was that the words should not obey the grapheme-to-phoneme corre- spondence mapping for regular Spanish words. For example, a word like boy was excluded because it could be read correctly as a nonword using regular Spanish grapheme-to-phoneme mapping. The only way to read these words aloud correctly would be to lexicalize them. TRP read 9 out of 13 words (69%) correctly, but then she refused to continue. CPG read 4 out of 18 words (22%) correctly. In both cases, the patients appeared to understand the meaning of the words, and they produced almost no regularization errors. Table 3 presents a summary of the type and number of errors committed by each patient when reading words. For both patients we observed the same general tendencies: the number of morphological errors was high in comparison with other types of errors; visual confusions producing either another word (visual/lexical paralexia) or a nonexistent form (neologism) were also frequent; phonemic errors, omissions, and regularizations were rare.
Types of errors when reading words
Morphological errors were particularly evident in reading verbs. In this test alone TRP made 17 morphological errors; 13 errors involved giving the wrong inflection (e.g., [razonan] → razóname 'they reason' → 'you explain that to me'), and in 4 cases she changed the root but kept the inflection (e.g., [golpearse] → copearse 'to hit oneself' → 'to copy something'). In reading verbs, CPG made 21 morphological errors, all of which involved the inflection (e.g., [olviden] → olvidar 'that they forgot' → 'to forget'). However, in the other tests they made many errors involving derivational affixes (e.g., CPG, reading nouns, [pereza] → perezoso 'laziness' → 'lazy').
There were a few semantic paralexias (CPG made 9, and TRP made 3), particularly when reading irregular words (i.e., words of foreign origin 
, [seven up] → /seben up/).
There were very few omissions (three for each patient).
Reading of nonwords
One indication that a patient might be using a lexical approach when reading is an inability to read nonwords. Nonwords do not possess any semantic content, and since we do not expect to find in the mental lexicon of the patient any visual form corresponding to them -although there might be visually and phonologically similar forms permitting some degree of reading by analogy -the only way to access the correct pronunciation of nonwords would be by an analytical grapheme-to-phoneme route. For this reason, it has been assumed that an incompetence in reading nonwords, in contrast with a much better performance in reading words, is a sign of dysfunction in the sublexical route for reading. Dérouesné and Beauvois (1979) discussed the possibility that a difficulty in the nonlexical route of reading could arise at different levels of the process; they found a double dissociation in two patients: one showed difficulties at the phonological level and the other, at the graphological level. Given the particular orthographic structure of Spanish, we sometimes translated Lecours's tests and sometimes designed our own tests in order to localize the specific problem at the functional level. The results are shown in Table 4 .
Reading of legitimate nonwords (L3).
We defined a nonword as a string of letters that respects the syllabic structure of the Spanish language but has no resemblance to any existing Spanish word: that is, it lacks any form of semantic content. In order to avoid the lexical effect in nonword reading found for pseudowords in Spanish, as reported in Sebastián-Gallés (1991), a list of 100 nonwords was prepared, and a group of five native Venezuelan Spanish speakers were asked to judge them with respect to real word similarity. A total of 67 words were judged to be very dissimilar to real words. From these, 20 were chosen for this task. In a first trial, TRP was able to read 3 out of 12 words (25%), but then she refused to continue. Among her incorrect answers, she made 3 lexicalizations (e.g., [maferi] → familia), 6 partial lexicalizations (i.e., when part of the response corresponds to a real word; e.g., [cahomite] → cafenime 'coffee-nime' and [betelimu] → defelino 'de-feline'), and 1 visual or, perhaps, phonological error (e.g., [buquire] → fuquire). In a second trial, TRP read 4 out of 20 nonwords (20%) correctly. It should be mentioned that the same set of nonwords was used in the second trial as well, and that there was an interval of one month between the trials. Her correct responses corresponded to two-syllable words. She made 12 visual/phonological paralexias (e.g., [trovoni] → troponi); in four of these, she showed approximation reading behavior (e.g., [hestrala] → etrapa, etrale, estrela). There was one lexicalization (e.g., [brecolla] → precoz). Basically she substituted the nonwords with other orthographically similar nonwords. Throughout the whole test she was dissatisfied with her responses. Furthermore, she said that what she was asked to read was "extraterrestrial language."
On the other hand, CPG was unable to read any nonwords correctly. He believed the stimulus material to be German and gave 20 foreign-sounding responses that were jargon nonwords unrelated to the target.
Reading of pseudowords and inverted words. Beauvois and Dérouesné (1979) designed two tests to establish whether their patients were reading globally or analytically. In the first, patients were given words written in confusing handwriting, and in the second, they were given words written in reverse order. Success on the first test would require a global method of reading and on the second, an analytic approach. In a similar manner, we designed two tests using nonwords to assess whether our patients were using a global or analytical reading strategy. In the first, we prepared a set of 20 nonwords constructed by changing one vowel from a high-frequency noun, while trying to preserve the general visual configuration of the original word. In the second, 20 nonwords were created by reversing the order of syllables of the high-frequency nouns used in the first set. (Reversing the order of letters was not done because in some cases it would have produced unacceptable syllables in Spanish.) In this manner, visual similarity with real words was lost, but we could test graphemeto-phoneme correspondence if the syllable structure was kept constant. For ex-ample, from the word [pintura] we derived the pseudoword [pentura] and the reversed nonword [ratupin] .
Words from the two lists were randomized and presented in isolation. Patients were asked to read as many as they could and to try hard even if the task was difficult for them.
TRP correctly read 7 out of 20 inverted words and 12 out of 20 pseudowords. When reading pseudowords, she made 4 restitutions (i.e., she read the original word rather than the target word; e.g., [balcún] → balcón) and 1 visual/lexical paralexia ([espulda] from espalda → expulsa). The rest of her mistakes in both types of words were phonological/visual approximations to the target (e.g., [fuigo] → luigo).
CPG was not able to read any target word correctly from either group of words. With respect to the pseudowords, he produced 13 restitution errors (e.g., Pairing words with homophonous nonwords. Following Lecours (1996) , to determine whether the problem was at the level of graphonosyllabic conversion or later, we designed a test in which the patient was asked to match a real word with one of two nonwords: one was a homophone of the word (correct response) and the other, a nonword that visually resembled the homophone. In this case phonology was preserved, but care was taken to make the nonwords as visually dissimilar as possible. Thus, to read correctly, the patient had to convert the graphosyllabic form into a phonological form (e.g., [hueco] : uevo → ueko). Fourteen sets were prepared. Two were used for explanation and training, and twelve sets were used for the test itself.
TRP matched 11 items (92%) correctly, and CPG matched all of the items correctly. Hence, in both cases, we inferred that the patients' graphophonological conversion was intact.
Orthographic knowledge
Spelling. This test had two parts. In the first, words were spelled to the patient, and in the second, the patient was expected to spell out a word that had been read aloud. In this way, keeping in mind that the same phoneme in Spanish can sometimes be spelled with a different letter, logographic lexical memory as well as alphabetic memory was tested. In both cases words were presented in increasing order of length. The results are shown in Table 5 .
In the first part of the test, 10 words were spelled to the patient, one by one; the patient was required to say the word aloud immediately after. TRP was unable to answer even one item correctly. CPG was able to give two correct responses to words with less than four letters. In the second part of the test, the patient was given a word and was asked to spell it out. Again, TRP was not able to give any correct answers. CPG was unable to say the letters aloud, but he traced them on the desk with his finger.
Identification of homophonic heterographic words. Another way to test logographic lexical memory is by asking patients to choose a correct word from a pair of homophonic words. Surface dyslexics, who read via the sublexical route, have been observed to have great difficulty with this type of test (Masterson, Coltheart, & Meara, 1985; Iribarren et al., 1995) .
Patients were asked to select from a pair of homophonic words the word that could fill the blank in a sentence, which included clear semantic clues with respect to the correct choice. Pairs of words were taken from Doezis (1986) and Huertas-García (1974) . Whenever possible, special care was taken to keep the word category constant. The position of the correct response was balanced.
TRP answered 17 (85%) of the 20 items correctly, and CPG correctly answered 19 (95%), as can be seen in Table 5 .
Lexical decision task (L12).
The patients were asked to select a real word from a pair of stimuli in which one was a real word and the other was a visually similar nonword. There was at least a 50% match between the letters of the word and those of the nonword in each pair. All nonwords ended in Spanish legal suffixes; in other words, the anomaly was in the stem. This was done in order to keep them as close as possible to real words. The purpose was to see if the patients would show visual confusion between these pairs of words and to test their logographic input knowledge. There were 3 pairs of words for training and 20 pairs for the experiment. TRP answered 19 of the 20 (95%) correctly; CPG answered all 20 pairs correctly.
Reading comprehension
These tests were designed to see if patients were able to read words in isolation or in context via the semantic route. The results are shown in Table 6 .
Multiple choice vocabulary test. A definition was given, and patients were asked to select the correct word from three choices. In each case there was a visual/ phonological distractor and a semantic distractor. The targets were selected from the list of nouns previously read, controlling for imageability and frequency. There were 2 training trials and 20 experimental items. TRP gave 18 (90%) correct responses; she made 2 errors on low-frequency nouns. CPG gave correct responses to all of the items.
Paragraph comprehension. A test consisting of a story, El gusano y la mariposa, and 5 multiple choice questions was taken from Ardila et al. (1994) . Patients were asked to read the story and then answer the questions. Both TRP and CPG answered all of the questions correctly.
Segmentation
This set of tests explored the capability of the patients to map a written word onto units of different levels. The results are shown in Table 7 .
Decomposition of words into syllables. This test allowed us to see whether the patients were able to perform graphosyllabic encoding appropriately. In this manner, we tested their visual analysis of words at the sublexical level. A total of 22 words with different levels of syllabic structure were typed on a sheet of paper, leaving a space between each letter. The patients were asked to mark with a slash the boundary of each syllable in the word. The first two trials were used for training.
TRP separated 13 words (65%) correctly, but with great difficulty. CPG answered 17 (85%) correctly, also with great difficulty.
Morphological decomposition. Two tests were designed to determine if our patients were able to map words onto a level higher than the syllable. Morphological knowledge about words is not always taught explicitly; in most cases, it requires a high level of education to become aware of the structure of words. For this reason, two tests were constructed; the first tested implicit morphological knowledge and the second, explicit morphological knowledge.
RECOGNITION OF MORPHOLOGICAL RELATIONSHIPS. In the first task the patients were asked whether the words in a pair were related in meaning or not, controlling for orthographic resemblance. For this purpose 48 pairs of words were prepared in the following manner: there were 24 pairs of legal morphologically related words, 12 pairs involving a prefix (e.g., [abrigo-desabrigo] = 'shelter'-'lack of shelter'), and 12 pairs involving a suffix ([arroz-arrozal] ). An additional 24 pairs of illegal morphologically related words were prepared in which the orthographic resemblance was kept: 12 involving a pseudoprefix ([bajadaembajada] = 'slope'-'embassy') and 12 involving a pseudosuffix ([ave-avería] = 'bird'-'damage').
TRP was able to answer all the items correctly. CPG correctly identified 40 out of 48 pairs (83%).
DECOMPOSITION OF WORDS INTO MORPHEMES.
In the second task the patients were asked to mark a slash between the "meaning parts" of each word. Unlike the first test, this would require explicit knowledge about word structure. A list of 60 words was prepared in the following way: 30 words involved prefixes and 30 involved suffixes. In each group there were 10 morphologically transparent words (i.e., words whose morphological decomposition posed no problem; e.g., [anti-héroe] 'anti-hero'), 10 with opaque morphological structure (i.e., words whose stems alone possess no meaning; e.g., [invasión] 'invasion'), and 10 monomorphemic words with parts resembling either prefixes or suffixes (e.g., [desván] 'attic' or [algodón] 'cotton').
TRP answered 35 out of 48 items but then refused to continue. Of her errors, 10 involved opaque words and 3 involved transparent words. CPG answered 50 out of 60 words (83%) correctly: 1 error involved an opaque word, and the remaining 9 errors involved transparent words, which he did not separate but treated as monomorphemic words.
READING DERIVATIONALLY COMPLEX WORDS. We saw that both patients had great difficulty reading inflected verbs, and that they made a great number of morphological errors in reading all kinds of words. We wanted to see more clearly if this problem was related only to inflections or if derivations were as problematic. We asked the patients to read 24 derivationally complex words.
TRP read 19 out of 24 words (79%) correctly. Her errors were basically morphological errors. CPG was only able to read 10 words (42%) correctly. He made 12 morphological errors; in 8 cases he simplified the word, and in 4 cases he substituted the affix. He made 1 visual error ([escritura] → esquituria/ eskituria/) and 1 semantic paralexia ([numeroso] → muchas personas 'numerous' → 'many people').
SUMMARY OF RESULTS
Although there were some instances of semantic paralexias, these two patients were classified as phonological dyslexics and not as deep dyslexics for three reasons. First, their ability to read words was much better than that seen in patients with deep dyslexia. Second, the number of semantic paralexias was extremely low. Third, there were almost no omissions. This pattern is closer to what has been described for phonological dyslexia Beauvois et al., 1980; Patterson, 1982) .
The most outstanding result of this study was the patients' inability to read nonwords, compared with their much better performance on words. In reading words, the percentage of accurate responses for TRP was always above 83%, the exceptions being her responses to long words (65%), morphologically complex words (inflected verbs = 55%; derivationally complex words = 79%), and words of foreign origin (53%). For CPG the percentage of accurate responses for words was above 70%, but he had problems with inflected verbs (20%), long words (45%), compound words (45%), and words of foreign origin (22%). In contrast, for TRP the accurate reading of nonwords was only 20% for legitimate nonwords and 35% for inverted words, although she did better with pseudowords (60%). CPG was unable to read a single nonword correctly in the various nonwords tested.
With respect to the type of errors committed by the patients, the most outstanding result involved the high number of morphological confusions in contrast with the very low number of phonemic errors of any type (including regularization errors) as well as the low number of semantic paralexias and omissions. This pattern is also consistent with the picture of phonological dyslexia.
There were other pieces of evidence to support the hypothesis of lexical reading in these patients. There was a word category effect (e.g., nouns and adjectives were read better than adverbs and verbs); there was a length of word effect (e.g., short words were read better than long words); and there was a nonsignificant tendency to read high-frequency words better than low-frequency words. All of these effects have been observed to be absent in nonlexical reading (Kremin, 1985) . The patients' poor performance on foreign words might be due to the fact that these words would not be familiar to monolingual Spanish speakers.
The tasks involving lexical access were performed with much ease by these patients. For example, the homophonic-heterographic discrimination tasks and the comprehension tasks (vocabulary and paragraph comprehension) were done very accurately. The implicit task of recognition of morphological relations, a lexical task, was performed with much ease as well.
As discussed in Dérouesné and Beauvois (1979) and in Lecours (1996) , a purely lexical treatment of the information is not sufficient to explain the reading behavior of these patients. We could hypothesize that, for TRP and CPG, the problem seemed to lie in converting the grapheme into the corresponding phoneme rather than in any visual or graphosyllabic segmentation problem. At the level of letter identification, TRP and CPG did not display any difficulty with allographic discrimination, a purely visual task, but they did have problems with naming letters, a task involving not only the visual recognition of the letter, but also the phonological conversion needed to produce the name of the letter. Pairing words with homophonous nonwords was performed well, showing that TRP and CPG had a good sense of the graphophonological value of syllables. The restitution errors made by CPG in the inverted word task showed that he was capable of some syllabic analysis. However, in comparison with global visual processes, segmentation tasks, syllabification, and morphological decomposition were performed with difficulty, although only slightly worse than word reading. The spelling tasks, either when words were spelled for the patients or when they were asked to spell words, were performed poorly. This suggests difficulties with the analytical treatment of information and/or problems with shortterm memory.
The fact that the patients performed well on the visual tasks but poorly in reading nonwords, spelling, naming letters, and repeating nonwords (in contrast with word and short sentence repetition) suggests that there are defects in the output phonological process -or the phonosyllabic output register in Lecours' (1996) model.
To summarize, both TRP and CPG showed the pattern of phonological dyslexia. Although this can occur at various levels, in the case of TRP and CPG we can hypothesize that their difficulty largely originated at a post-graphosyllabic stage and involved a later stage than the syllabic-phonological conversion process. In Lecours's (1996) model, the problem would be located at the level of the process operating between the input and output syllabic registers.
DISCUSSION
Two cases of phonological dyslexia were presented in this study. The results contradict the claims of Ardila et al. (Ardila, 1991; Ardila et al., 1989 ) that reading in Spanish always involves a phonologically mediated route, that the cognitive operation in reading Spanish is only to convert graphemes into phonemes, and that reading disorders are determined by the language of the patient and not by any intrinsic aspect of the cognitive system. The incapacity of our patients to read nonwords (in spite of the high regularity of Spanish orthography and in contrast with their much better performance on real words, their good comprehension, and the type of errors they made) speaks directly against the assumption that lexical reading is not an option for Spanish speakers. These data can only be accounted for by adopting the hypothesis that these patients were using the lexical route.
The evidence presented here suggests the universality of the reading and writing processes and their breakdown patterns. We do not believe that a script can deprive a reader of cognitive options. One orthography can favor one or the other reading strategy, but in the case of Spanish, for example, there is no a priori reason for a skilled reader not to use a lexical strategy to access a highfrequency word. We believe that there is absolutely nothing in the Spanish orthography that would prevent a reader from processing the written word at a level higher than the grapheme-to-phoneme level. Neither the morphology nor the semantics of a word is obscured by its orthography. The linguistic description of the minimal graphemic unit of an orthographic system is one issue, but its potential to represent a word at a different level is entirely another.
In an extensive review of the influence of scripts on cognitive processes, Hung and Tzeng (1981) concluded that at lower levels of processing there seems to be a difference, but that at higher levels of processing skilled readers in one system read as efficiently as skilled readers in another system. Lexicalization processes have been observed to occur in other so-called shallow or transparent orthographies. In a study of children's reading acquisition in Finnish (another highly regular orthography), Kyöstiö (1980) observed that, as far as mechanical reading (i.e., reading without comprehension) is concerned, reading Finnish might be easy, but Finnish children still experience the same difficulties in comprehending and in other, higher level literary skills that have been described for other languages. In a study of 90 healthy Spanish speakers, Cuetos (1993) found both lexical priming and grapheme frequency effects and concluded that in these subjects both reading routes were available.
It might be that our patients are more literate than Ardila's subjects (Ardila, 1991; Ardila et al., 1989) , and that lexicalization develops as literary skills improve. Perhaps the fact that a nonnegligible degree of irregularity exists in writing in Spanish (i.e., there are some phonemes that can be represented by more than one grapheme -even more so in Latin American Spanish) forces a reader to construct a rich logographic lexicon as his or her literary skills develop.
This problem certainly requires further study and testing. However, although orthographic structure is a variable that should be taken into consideration, we reject the strongest version of the ODH, which denies that the normal brain ever develops connections between global patterns and semantics in highly regular orthographies (Bridgeman, 1987; Turvey et al., 1984) . Whether we observe the different reading syndromes described for some orthographies like English and French depends on the tasks and choice of stimuli, which allow for a finer analysis of the reading processes and the difficulties they pose to a reader. Moreover, deeper analyses are needed to clarify the specific subprocesses involved in each reading impairment.
